CLAIMS 

Havingmusdesonbedourinventio.inde.aiUwha.wec.aimasnew and desire to secure 
by the Letters Patent is: 

comprising: 

aa elevated device region having atleast one semiconductor device loeatedonas 
senrrconduc.orlayer.whereinsaideievateddeviccregion^ercomprisesa 

semiconductor layer and a second buried insulator layer; 

semiconductor layer which is located on an upper surface of the first buried msulator, 
and 

an isolation region separating said elevated device region ftom said recessed device 
region. 

2 TheSOIMOSFETstructureofClaiml wherein the elevated device region further 
comprises a merged source/drain region that is self-aligned to an edge of an isolatton 
region and a spacer of a device located in the elevated device regron. 

3 The SOI MOSFET structure of Claim 1 wherein the elevated device region further 
compnsesamergedsomcc/drainregionmatisno.self.alignedtoanedgeofanisolafion 

region and a spacer of a device located in the elevated device reg.cn. 
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4 T.eSOIMOSFETofClatoWhereinthe^sen.conduaoH^an * s-a 

Z^group— gofSi.SiC.SiG.SiCeC.Gea.loys.GaAs.InAs.InP,^ 
other IWV or IIM compound semiconductors. 

5 The SOI MOSFET of Claim 4 wherein the first and the second semiconductor layers 
are strained, unstrained, or a combination of strained and unstramed. 

6 . TheSOIMOSFETofClaim4whereinthe firs, and second semiconductor layers are 
homogenous or heterogeneous layers. 

7 . The SOIMOSFET of Claim 4 wherein the first and second semiconductor layers 
have the same or different crystallographic orientation. 

8 The SOI MOSFET of Claim I wherein me first semiconductor layer has a (100) 
thereon is a pFET. 

9 TheSOlMOSFETof Claim 1 wherein the first semiconductor layerhas a (110) 
sliconLor layer has a (100) crys.llographic orien«ion and a dev.ee located 
thereon is an nFET. 

tO.Amemodofformmgasilicon— 
(MOSFET) structure comprising: 

,^.~«^«^^^ - '^^"^ 

Ltaresepa^tedfiomeachomerbyanisolafionregion.saidelevateddev.c.regron 
comprisingafirst insulator layer located on a substrate, a first semiconductor layer 
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located on the first insulating layer, a second insulator layer located on the first 
semiconductor layer, and a second semiconductor layer located on the second insulator 
layer, and said recessed device region comprising said first buried insulator and said first 
semiconductor layer; 

forming semiconductor devices in said elevated device region and said recessed device 
region, wherein the semiconductor device in the elevated device region is formed on the 
second semiconductor layer and the device in the recessed device region is formed on 
the first semiconductor layer; 

forming merged source/drain regions in said elevated device region that lay on the first 
semiconductor layer; and 

forming junctions in the elevated and recessed device regions, said junction in the 
recessed device region extends from an upper surface of the second semiconductor layer 
down to the first buried insulator layer. 

1 1 . The method of Claim 10 wherein said providing step includes a layer transfer 
process and wafer bonding. 

12. The method of Claim 1 1 wherein said wafer bonding is performed in an inert 
ambient at a temperature from about 200° to about 400°C for a time period from about 2 
to about 20 hours. 

13. The method of Claim 1 1 wherein said providing step further includes forming a 
patterned etch mask on the second semiconductor layer in said elevated device region, 
selectively etching the second semiconductor layer and the second buried insulator layer 
in said recessed device area, and removing said patterned etch mask. 
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,4 TtemeAodofC.atalOwhereinthefirs.semiconduc.orlayerhasaOOO) 

sLocnductonayerhasadlOcrys^aphic option and the dev.ce formed 
thereon is a pFET. 

15 ThemethodofClatolOwhereinthefirstaenvieonduetorlayeThasaailO) 
^.o^Mco^onandfl.edevie.fo^^nisapFErand^eseoo.d 
liconduetorlayerhaaaCOOery-ographie orientation and the dev.ee formed 
thereon is an nFET. 

16 TfiemefcodofClaimlOwherein saidtnergedso.ee/drain regionis self-aligned to 
Lgeofanrsoiationregionandaspaeerofthedevice.oeatedintheeievated de.ee 

region 
region 

18 ThemethodofClaim 10 wherein said forming said merged source/drain regions 

iliator.ay.s.ppmgona^ofmefn.ts^eonductor.ayernsmga^ 
said deviee in said elevated device region and an isolation region as etch masks and 
filling the etched areas with a conductive material. 

19 The method of Claim 10 wherein said forming said merged sourco/drain regions 
comprises the steps of forming an epi mask in me recessed device region; removtng 
exposedsecondsemicondnc.orma,erial,nnderlyingsecondhnriedinsnla.orayer 
stopping onasurfaceofthe first semiconductor layer using a spacer of said devrcem 
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said elevated device region and an isolation region as etch masks and filling the etched 
areas with a conductive material. 

20. The method of Claim 10 wherein junctions are formed by ion implantation and 
annealing. 
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